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1.1 Background 
1 Introduction 
1.2 Goal and purpose 
 
 
1.3 Method 
1.4 Scope 
 
 
 

2.1 The climate issue 
2 Climate, transport 
and bicycles 
2.2 The Swedish situation 
 
 
 
 
 
“ 
 
 
 
 
 
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2.3 International cases 
2.3.1 Copenhagen 
2.3.2 Houten 
2.3.3 Lessons learned 
3.1 Definition 
3 What is an EPAC? 
“ 
Vehicle Requirement(s) 
3.2 Technical specifications 
3.2.1 Battery 
3.2.2 Motor 
3.2.3 Different technical designs of the EPAC 
Box 1: How long does the battery last? 
Let’s assume an EPAC system where the engine is 250 W of power output, the battery 
10 Ah and the voltage 36. How long does the battery last then? 
The battery capacity is 360 Wh, and by simply dividing the battery capacity with the 
motor power the maximum operating time is given, in this case 1.44 hours or 1 hours 26 
minutes. It has to be remembered that this is continuous maximum power which is rarely 
how an EPAC cyclist uses her EPAC. 
If using the EPAC under these conditions, how long is the range? Simply multiply 25 km/h 
with the time and the range equals 36 km. This ranges is the minimum range of the EPAC 
and as the cyclist uses his or hers own power, the range in which the electric engine can 
operate increases. 
3.3 A comparison between bicycle and EPAC 
 
 
 
 
System component Added weight [kg] 
Build quality Price range (approximately) [SEK] 
4.1 The product life cycle 
4 EPAC climate 
performance 
Box 2: Example of activities from the life cycle of the car 
The Manufacturing phase refers to all the processes and activities happening before the car 
is sold to the end-consumer. This could for instance be the extraction of natural resources, 
refinery, production of components, assembly and transports between these activities. Once 
the car is sold to the customer, the Use phase commences which includes the driving of the 
car and maintenance. When the car leaves the open market it heads for the last phase, 
Disposal, where the remainder is either reused or recycled. 
∑ 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 [𝑔𝐶𝑂2𝑒𝑞 𝑝 𝑘𝑚]⁄ =
(𝑔𝐶𝑂2𝑒𝑞 𝑣𝑘𝑚𝐶𝑡𝑆⁄ + 𝑔𝐶𝑂2𝑒𝑞 𝑘𝑊ℎ𝑊𝑡𝑇⁄ ∙ 𝑘𝑊ℎ 𝑣𝑘𝑚⁄ + 𝑔𝐶𝑂2 𝑣𝑘𝑚𝑇𝑡𝑊⁄ )
𝛼
 
𝑔𝐶𝑂2𝑒𝑞 𝑣𝑘𝑚𝐶𝑡𝑆⁄
𝑔𝐶𝑂2𝑒𝑞 𝑘𝑊ℎ𝑊𝑡𝑇⁄ ∙ 𝑘𝑊ℎ 𝑣𝑘𝑚⁄
𝑔𝐶𝑂2𝑒𝑞 𝑘𝑊ℎ𝑊𝑡𝑇⁄
𝑘𝑊ℎ 𝑣𝑘𝑚⁄
𝑔𝐶𝑂2 𝑣𝑘𝑚𝑇𝑡𝑊⁄
4.2 Approach 
4.2.1 Data 
4.2.2 Functional unit 
4.2.3 System boundaries 
4.3 Climate performance of vehicles and fuels 
4.3.1 Emissions during manufacturing of vehicles and fuels 
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Box 3: Indirect land use change 
Potato farming is replaced by a biofuel crop, in this example rape seed. The net emissions 
change is referred to as direct land use change emissions. Let’s say the rape seed is 
becoming increasingly popular leading to this crop claiming new agricultural land and the 
close by tomato farming is changed to rape seed. The tomato farming is still more 
profitable compared to the close by lettuce farming and as a result the lettuce crop is 
replaced by the tomato. The emissions caused by the switch from lettuce to tomato is 
known as indirect land use change emissions. ILUC emissions can also come from if the 
tomato is farmed at previously unused land. 
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4.3.2 Emissions during usage of vehicles 
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4.4 Total climate effect of vehicles and fuels 
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4.4.1 Future performance 
0
10
20
30
40
50
60
70
Bicycle EPAC Car Bio-car Bus Bio-bus Train
Total emissions from future vehicles [g CO2-eq/p km]
Cradle-to-showroom Well-to-tank Tank-to-wheel
4.4.2 Summary 

5.1 Why a market analysis? 
5 The EPAC market 
5.2 What is a market analysis? 
 
 
 
“ 
Normal distribution curve
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Early 
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5.3 Approach 
5.3.1 Method 
 
 
 
5.3.2 Scope 
5.4 The EPAC market by numbers 
67%
12%
21%
Is there an increase in EPAC sales?
Yes
No
Sales are at stable level
5.5 Technology trends 
0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
Yearly sales
Yearly sales [units]
2011 2012 2013


5.6 The customers 
2%
21%
61%
16%
Is it common that customers buy an EPAC for 
environmental reasons?
Often Sometimes Rarely Never
5.6.1 Who are the customers? 
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Box 4: The EPAC market potential 
The EPAC market share in the Netherlands is 19 percent. If we assume the Swedish market 
can have a similar market share, the Swedish EPAC market potential is 88 800 units, based 
on a total bicycle market size of 555 000 units. 
If we also take the difference in bicycles per inhabitant into account, a difference of 39 %, 
the Swedish market potential is just over 54 000 units. 
5.6.2 Why the EPAC? 
65%
2%
33%
For what purpose would you say the customers buy an 
EPAC?
Commuting Exercise Recreational cycling
58%
9%
26%
2% 5%
Which mode of transportation do you perceive the EPAC 
replaces?
Conventional bicycle Public transportation Car Moped No one in particular
38%
16%
8%
14%
19%
5%
What is the best thing with the EPAC?
Easier Comfortable Fun Increase of range Fast No sweat
9%
23%
27%
13%
23%
4% 1%
Why do the customers choose the EPAC above the regular 
bicycle?
Faster
Don't want to sweat
It's comfortable
Increased range
Substitute for the car/public
transportation
Reduced physical ability
It's fun
 Box 5: The implications of Figure 26 
So what would it mean in terms of emissions if the EPAC customers switched to the 
EPAC from either the bicycle, public transport, car or moped according to Figure 26? 
This example assumes that 58 % of the EPAC customers switches from the bicycle, 9 % 
from public transportation, 26 % from the car, 2 % from the moped and 5 % from no 
particular mode of transportation. By using the numbers from Figure 13 the EPAC has  
 7 g CO
2
-eq/p km loss compared to the bicycle 
 113 g CO
2
-eq/p km gain versus the car 
 67 g CO
2
-eq/p km gain compared to the public transportation system 
 12 g CO
2
-eq/p km loss compared to the No one in particular-option 
 The moped is assumed to have the same amount of emissions as the EPAC 
The equation below describes the net result if 100 persons switches to the EPAC 
according above. 
58 ∙ 7 + 9 ∙ (−67) + 26 ∙ (−113) + 5 ∙ 12 = −3075 𝑔 𝐶𝑂2 − 𝑒𝑞/𝑝 𝑘𝑚
Hence, every sold EPAC meant for commuting the climate gain is approximately 30 g 
CO
2
-eq. A person commuting 10 km a day, five days a week, 40 weeks a year, the 
reduction equals 60 kg of CO
2
-eq annually. 
5.7 The present and the future of the market 
6 Improving climate 
efficiency of the 
transport system 
6.1 The EPAC versus the bicycle 
6.2 The EPAC versus the car 
6.2.1 The climate gain of switching from car to EPAC 
6.3 The EPAC versus the public transportation 
system 
6.3.1 The climate gain of combining the public transportation 
system and the EPAC 
 
 
6.4 The EPAC market 


7 Conclusions 
Box 6: Improving the EPAC 
The major source of GHG 
emissions for the EPAC is the 
manufacturing and most likely the 
battery. The manufacturing 
accounts for 95 % of all emissions 
associated with the EPAC so the 
most efficient way of improving 
the EPAC climate performance is 
through addressing this part of the 
life cycle. 
 
 
 
 
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9 Appendix 
9.1 Environmental performance in the operations 
phase for different vehicles 
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑝 𝑘𝑚⁄  [𝑔 𝐶𝑂2 − 𝑒𝑞 𝑝 𝑘𝑚⁄ ]
= 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠[𝑔 𝐶𝑂2 − 𝑒𝑞 𝑘𝑊ℎ⁄ ] ∙ 𝐸𝑛𝑒𝑟𝑔𝑦 𝑒𝑓𝑓𝑖𝑐𝑒𝑛𝑐𝑦[𝑘𝑊ℎ 𝑣 𝑘𝑚⁄ ] ∙ 𝑃𝑎𝑠𝑠𝑒𝑛𝑔𝑒𝑟𝑠
−1[𝑛𝑏𝑟]−1
𝐸𝑛𝑒𝑟𝑔𝑦 𝑘𝑚⁄  [𝑘𝑊ℎ 𝑘𝑚]⁄ = 𝐸𝑛𝑒𝑟𝑔𝑦 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 [𝑘𝑊ℎ 𝐿] ∙⁄ 𝐹𝑢𝑒𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 [𝐿 𝑘𝑚⁄ ]
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9.1.1.2 Results 
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9.1.2.2 Results 
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